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Abstract 
The emergence of antibiotic resistance is a global problem. Many studies show that sub-lethal 
concentration of antibiotic exposure or transit exposure to antibiotics can induce the 
formation of persistence or tolerance; whereas, cyclic exposure (usually 8-17 days) of 
antibiotics promotes the accumulation of bacterial adaptive mutations in persisters towards 
the subsequent evolution of resistance. However, the antibiotics induce mutagenesis that 
damage bacterial DNA has been poorly understood. Notably, the induction of SOS response 
has always been believed to aid bacterial propagation defense against antibiotic lethality, 
which requires the activation of SOS-promoting recA. A recent study implicated the essential 
role of RecA in the evolution of resistance to fluoroquinolones antibiotics, but it is unclear 
whether this is a conserved mechanism of resistance in response to different antibiotic classes. 
 
RecA has been considered as a drug target to suppress the induction of SOS response towards 
the evolution of resistance caused by the broad-spectrum fluoroquinolone antibiotics. Here, 
we report that single exposure of β-lactam antibiotics can trigger a superfast evolution of 
resistance in recA deletion E. coli strain, independent to the SOS response.  This type of 
single exposure causes gene mutations on an uncharacterized gene pinR, and its encoded 
protein may be involved in DNA recombination. Moreover, single or intermittent treatment 
of β-lactam antibiotics fails to induce the resistance in the pinR deletion E. coli strain. This 
work highlights the antagonistic role among DNA recombinases in the emergence of 
antibiotic resistance, and demonstrates that loss of recA increases the rate of resistance to β-
lactam antibiotics, but PinR is likely to be a novel drug target. 
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